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For starters

Low frequency RF noise

Modes in cavity

Beam harmonics, mode excitation
Transient beam loading

After some discussions (J.Steimdl, D.Finley)

Mechanical resonances

Amplitude and phase modulation induced by beam
Modes of cavity+transmission line system

M easurements of test resonator
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Modesin Tevatron cavity

Microwave Studio
HFSS

Twpe = E=Field (peak)
Monitor = Mode 1
Ma= i mum = 5.34785=+886 Y/ m
Plane at = = @
Frequency = 53.2387
0 - 5-+005 v
Phase = @ degress - oL
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Modesin Tevatron cavity

F=53.785 F=581.089

= m
2 — | =
F=54.934 F=589.342

F=162.564 F=597.106

F=171.759 F=616.784

F=226.798 F=651.837

F=295.883 F=674.519

F=312.563 F=680.508
F=415.463 F=706.641

F=435.195 F=740.599

F=498.502

1t |
Wl |F=408.682

F=513.972

F=761.995

F=774.844

F=778.217

F=828.344

F=832.815

F=850.589



Modesin Tevatron cavity

Tun Ding Calcs. Microwave Studio Calcs. HFSS
Freq Freq R/Q Mode Freg. R/Q(app) |Freq. R/Q
53.104 53.114 109.6 1] 53.21758 108.9 53.785 173.55) Dipole
54.512 56.51 18.81 2| 54.86296 105 54.934 173.67 InPhase
148.765
155] 158.2325 11.68] 3| 154.6757 18.3 162.564 33.21 R/Q is estimated for two gaps
170.18 4] 171.7261 24.3 171.759 36.53 No transmission line
186.782 No damping
5| 205.0872 8.8 226.798 8.49
242.325
285.8
6] 295.8508 9.4 295.883 14.92
311.199 310.7 7.97] 7] 308.6703 8.9 312.563 13.11
8| 415.3444 6.3 415.463 9.7
421 424.25 1.28 9| 429.8875 5.9 —
437 439.77, 5.23 10] 459.3185 1.2] 435.195 10.57
11] 497.5451 0] 498.502 0.12
499 498.5 0 12| 497.7791 0] 498.682 0.027]
13] 513.3652 4.6) 513.972 7.22
14| 529.0405 0] 528.795 0.53
15| 533.5563 0] 534.488 1.86}
559.48 6.63 16| 553.6592 7.3 553.22 11.24)
583.39 0.1 17| 588.6394 0] 581.089 1.08
592.39 0.2 18] 589.5254 0] 589.342 2.78 597.106| 0.57|
19| 615.5711 0] 616.784 13.67
20] 651.2659 8.9 651.837 15.78
664.7 0.35 21] 673.018 0] 674.519 1.94 é
22| 678.1548 6.4 680.508 11.46
23| 704.2662 20.4 706.641 37.18
24] 739.9336 20.8 740.599 38.64]
25 751.56 0] 761.995 0.46
748.18 10.9 26] 758.5034] 0| 774.844 16.08
768.03 2.47 27) 776.819 22y 778.217 42.82]
28| 782.7464 0] 828.344 25.57]
29] 800.6884 0] _832.8156 0.24
30| 827.7942 13.71 850.589 19.2
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Modesin Tevatron cavity
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G.Romanov




Modesin Tevatron cavity

|
RS e (RESLRYE

Trem H=r§ pask
i b tear PFuds
Cempunant P

Plane sl L

Frocupany e Ny
Phean 28 dagr

L]
1. z2cs vy I T -+ 4/

No coupling with transmission line

No coupling with antenna (?)
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Modesin Tevatron cavity

Dipole mode.
E, inthe gap.

Trpe = E-Field (peak]
Fon itar = Made 1%
Companent = =

Flane at z = 136-282

L]
Freataner "~ J20:890 -9.66e+005 [T s - €6=+005 U/m
Phase = @ degrees
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Modesin Tevatron cavity

Tvpe = E=-Field (peak)
Monitor = Mode 39
Component = =z

Plane at x = @

Frequency = 878.684

Phase = B degrees

Tvpe = E=Field (peak)

Monitor = Mode 38 8
Component = ¥

Plane at x = @

Frequency = 878.684

Phase = 8 degrees
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Modesin Tevatron cavity

Spectrum vs transmition line length
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Beam harmonics

1t
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Beam harmonics

Relative value

Harmonic amplitudes
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Beam harmonics

Relative amplitude

Even
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Beam harmonics

cavity MHz
1 311.09
2 311.139 Even
3/ 310.852 Measurements
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180 ¢

170 ¢

160 f

150 ¢

140 ¢

130 f

Transient beam loading

143.139 kHz

1580 f
1570 ¢
1560 |
1550 ¢
1540 f
1530 f
1520 f
L L : r R R v R R
500 1000 1500 2000 500 1000 1500 2000
Number of RF periods Number of RF periods
Q = 1,000 Q =10,000
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Transient beam loading
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1580

1560

1540

1520

Transient beam loading
(threetrains of different intensity)

47.7 kHz
095.4 kHz
143.139 kHz

1000 2000 3000 4000 VOOO 6000 7000

Number of RF periods

Q=10,000; Al = 0.2; A2=0.25; A3=0.3 Measured modulation:
Amplitude 0.04%
Phase - ?
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Transient beam loading

Measured modul ation:

(o) .
, Amplitude 0.04%
: Phase - ?
[ Erf
37
2 Ebeam
1| X
I 0.04 | A/A
----------------------------------- 0.02
25 50 75 100 125 150 175 i
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-0.02
Ebeam =0.5 Erf oot
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Stedl
48.88 Hz
52.1 Hz
52.99 Hz
53.30 Hz

No water
Inside
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M echanical resonances

» ANSYS/Multiphysics Utility Menu = |E||ﬂ

File  Select List  Plot  PlobSids  WorkPlane  Paremefers  bacro  MenuCils  Help

NEEEEER N

AAA ANSYS Toolbar

AAA
I s4vE_oe| REsuM_nBlM powRGRPH| E-CAE| I._\;‘

DISPLACEMENT AN

srep=t r i | Copper
T s 35.2 Hz
37.52 Hz
38.16 Hz

38.39 Hz

TAC natural frequency

l Pick amenu item or enfer an AbSY S Command (POST1) l mat=1 | fupe=1 | peal=1 l css=l l
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